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Indian Standard 

SPECIFICATION FOR 

PHENOL SULPHONIC ACID FOR 

ELECTROPLATING 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 30 November 1985, after the draft finalized by the 
Electroplating Chemicals Sectional Committee had been approved 
by the Chemical Division Council. 

0.2 Phenol sulphonic acid is largely used in acid tin plating to control 
the atmospheric oxidation of stannous ions present in the manufacture of 
electrolytic tinplate and cold reduced black plate It is also used in acid 
copper plating for increasing hardness in the copper deposit. Phenol 
sulphonic acid is normally manufactured by reaction of concentrated 
sulphuric acid on phenol. This acid is also known as sulphocarbolic 
acid. 

0.3 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in 
accordance with IS : 2-1960*. The number of significant places retained 
in the rounded off value should be the same as that of the specified value 
in this standard. 



1. SCOPE 

1.1 This standard prescribes the requirements and the methods of 
sampling and test for phenol sulphonic acid in the form of para isomer 
used for electroplating, especially in the manufacture of electrolytic 
tinplate, electrotinned wires and copper plating and electrotinning. 

2. REQJUIREMENTS 

2.1 Description — Phenol sulphonic acid for use in the manufacture of 
electrolytic tinplate shall be a clear brown or yellowish liquid and shall 



•Rules for rounding off numerical values ( revised ) . 
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be free from suspended matter and other visible impurities and shall 
correspond essentially to the formula C6H4(OH)S03H. 

2.2 The material shall also comply with the requirements given in 
Table 1 when tested according to the methods specified in Appendix A. 
Reference to the relevant clauses of Appendix A is given in col 4 of the 
table. 



TABLE 1 REQtJIREMENTS FOR PHENOL SULPHONIC ACID 


Sl Characteristic 
No. 


Requirembnt 


Method of Test 

( Ret to Cl No. of 

Appendix A ) 


(1) (2) 


(3) 


(4) 


i) Relative density, Max 


1-34 


A-2 


ii) Phenol sulphonic acid, percent 
by mass, Min 


65-0 


A-3 


iii) Free sulphuric acid, percent by 
mass. Max 


3-0 


A-3.5 


iv) Free phenol, percent by mass. 
Max 


20 


A-4 


v) Sulphur dioxide, percent by 
mass, Max 


001 


A.5 


vi) Iron, percent by mass. Max 


0-01 


A-6 


vii) Freezing point, °C, Max 


3-00 


A-7 


3. PACKING AND MARKING 






3.1 Packing 







3.1.1 The material shall be packed in high density polyethylene 
carbuoys not exceeding 35 kg in mass when packed. 

3.1.2 The carbuoys shall be fitted with leak tight stopper with screwed 
caps over the stopper and sealed as agreed to between the manufacturer 
and the purchaser. 

3.2 Marking 

3.2.1 The carbuoys shall be marked in letters not less than 2*5 cm in 
height. 

3.2.2 The containers shall be marked with the following: 
a) Name of the material; 
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b) Name of the manufacturer and/or his recognized trade-mark, 
if any; 

c) Net mass of the material; and 

d) Date and batch number of the manufacture to enable the 
material to be traced from records. 

3.2.3 The containers shall be labelled as shown in Fig. 7 of IS : 1260 
(Part I )-1973*. 

3.2.4 The containers may also be marked with the ISI Certification 
Mark. 

Note — The uie of the ISI Certification Mark is governed by the provisions of 
the Indian Standards Institution ( Certification Marks ) Act and the Rules and 
Regulations made thereunder. The ISI Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard under a well-defined system of inspection, testing 
and quality control which is devised and supervised by ISI and operated by the 
producer. ISI marked products are also continuously checked by ISI for conformity 
to that standard as a further safeguard. Details of conditions under which a 
licence for the use of the ISI Certification Mark may be granted to manufacturers 
or proecssors, may be obtained from the Indian Standards Institution. 

4. SAMPLING 

4.1 The method of preparing representative samples of the material 
and criteria for its conformity with the specification shall be as prescribed 
in Appendix B. 



APPENDIX A 

( Clause 2-2 and Table 1 ) 
METHODS OF TEST FOR PHENOL SULPHONIC ACID 
A-1. Q,UALITY OF REAGENTS 

A-1.1 Unless specified otherwise, ^ure chemicals and distilled water (j«i? 
IS : 1070-1977t ) shall be used in tests. 

Note — 'Pure chemicals' shall mean chemicals that do not contain impurities 
which affect the results of analysis. 



•Pictorial markings for handling and labelling of goods: Part 1 Dangerous goods 
(first revision). 

fSpecification for water for general laboratory use ( second revision ) . 
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A-2. DETERMINATION OF RELATIVE DENSITY 

A-2.1 Apparatus 

A-2.1.1 Squibb Specific Gravity Bottle ^— The specific gravity bottle is of 
IGO-ml capacity, having a ground graduated capillary tube and a glass 
stopper as shown in Fig. 1 . 

A-2.1.2 Procedure — Clean and thoroughly dry the specific gravity 
bottle and weigh it. Fill it up to the mark with freshly boiled and 
cooled water, which has been maintained at a temperature of 27 ± I'C, 
and weigh. Remove the water, dry the bottle again and fill it with the 
material maintained at the same temperature. Weigh the bottle again. 

A-2.2 Calculation 

C-A 



A-2.2.1 Relative density = ■ 



B-A 
where 

C = mass in g of the specific gravity bottle with the material, 
A = mass in g of the empty specific gravity bottle, and 
B = mass in g of the specific gravity bottle with water. 

A-3. DETERMINATION OF PHENOL SULPHONIC ACID 
A-3.1 T«tal Free Acid 
A-3.1.1 Reagents 

A-3.1. 1.1 Standard sodium hydroxide solution — 0"1 N. 

A-3.1.1.2 Methyl purple indicator solution — 0*2 percent in distilled 
water. 

A-3.1.1.3 Procedure — Weigh accurately 10 g sample of the phenol 
sulphonic acid, transfer it to a one litre volumetric fiask, and dilute to one 
litre with distilled water. Aliquots of this solution are used for 
determining total free acid and free sulphuric acid. Dilute a 50 ml 
aliquot to 100 ml in a 500 ml Erlenmeyer flask. Titrate with 0*1 N sodium 
hydroxide solution using 5 to 10 drops of methyl red or preferably the 
mixed indicator of methyl purple ( 0"2 percent methylene blue + 0*2 
percent methyl red in alcohol ) as indicator for end point detection. 
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A-3J.1.4 Calculation 

Total free acid, percent by mass (T) = v> 

where 

V = volume in ml of standard sodium hydroxide consumed 
in titration, 

JV = normality of standard sodium hydroxide solution, and 

Af ^= mass in g of the material taken for the test, 

A-3.2 Free Snlphuric Acid 

A-3.2.1 Reagents 

A-3.2.1.1 Hydrochloric acid — approximately 2 percent ( mjv ). 

A-3.2.1.2 Barium chloride solution — approximately 10 percent ( mjy ). 

A-3.2.1. 3 Silver nitrate — approximately 2 percent ( mjv ). 

A-3.2.2 Procedure ~ To a 50 ml aliquot {see A-3.1.1.3), add 5 ml 
concentrated hydrochloric acid. Filter the solution, add dilute to 
approximately 100 ml with distilled water. Add 10 ml of 10 percent 
barium chloride solution and stir the solution with a glass rod. Allow to 
stand for about 12 h or longer and filter through a Whatman filter 
paper no. 42 or its equivalent. With the aid of filter pulp wash the 
precipitate well with cold 2 percent hydrochloric acid. Then wash with 
distilled water until the precipitate is free from chloride ions 
(determined by testing portion of the filtrate with silver nitrate). Place the 
paper containing the precipitate in a previously weighed porcelain/silica 
crucible. Heat the crucible slowly to char the paper and burn off the 
carbon. Finally ignite at about 900° C for one hour in a muffle furnace. 
Cool in a desiccator and weigh as barium sulphate. 

A-3.2.3 Calculation 

Free sulphuric acid (5), percent 

by mass = Miji^ j^JiJ^ X 100 

M 

where 

Ml = mass in g of barium sulphate, and 

M = mass in g of the sample taken for test. 
8 
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A-3.3 Phenol Snlphonic Acid —percent by mass = 3*551 x ( T—S) 
where 

7" = as obtained under A-3.1.1.4, and 
5 = as obtained under A-3.2.3. 

A-4. DETERMINATION OF FREE PHENOL 

A-4.1 Apparatus — 500 ml round bottom distillation flask with ground 
glass. 

A-4.2 Reagents 

X-4.2.1 Potassium Bromide Solution (O'l JV) — Dissolve 2-784 g of 
recrystallized and dried potassium bromate ( KBrOj ) in distilled water. 
Add 10 g potassium bromide ( KBr ) and dilute to one litre. Standardize 
against 01 N sodium thiosulphate (Na^SjOs) using starch paste as 
indicator. 

A-4.2.2 Sodium Thiosulphate Solution {O'J M) — Weigh 25 g sodium 
thiosulphate solution ( NajS^Og, 5H2O ) and dilute to exactly one litre 
with distilled water. After mixing thoroughly allow the solution to stand 
for two weeks. If free sulphur has separated, siphon off the clear liquid. 
Standardize the solution by titration with 0" 1 N potassium permanganate 
(KMnOi). 

A-4.2.3 Starch Indicator — Transfer 5 g of starch to a 500-ml beaker and 
make a thick slurry with cold distilled water. Pour rapidly 500 ml of 
boiled distilled water over the slurry. Cool to room temperature. 

A-4.2.4 Potassium Iodide — Reagent grade. 

A-4.3 Procedure — Dilute with distilled water a 50 ml portion of the 
phenol- sulphonic acid sample to one litre in a volumetric flask. Boil the 
solution gently until 50 ml of distillate has been collected. Cool, add 
50 ml of distilled water to the residue and continue distilling until an 
additional distillate has been obtained. Continue this intermittent 
distillation until the distillate does not yield a purple colour when treated 
with ferric chloride solution. Never allow the volume of the residue to 
go below 50 ml, otherwise the phenol sulphonic acid will decompose 
liberating free phenol. Dilute the total distillate to 250 ml, in a 
volumetric flask. Place 10 ml aliquot of this solution in an iodine flask. 
Add 100 ml of distilled water and 5 ml of concentrated sulphuric acid 
(H2SO4). After cooling the solution to room temperature add exactly 
10 ml of standard potassium bromide-bromate solution and permit the 
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flask to stand in the dark for 30 minutes. Determine the excess bromide- 
bromate by adding 5 g of potassium iodide and titrating the liberated 
iodine with standard sodium thiosulphate solution using 5 ml starch 
solution as an indicator. 

A-4.4 Galcurlation 

„ , , . 31-37 X (V-Vi) X ^-x 25 
tree phenol, percent by mass = ^^ jr 

where 

V= volume of 0"1 N potassium bromide-bromate solution, 

Vi = volume of 0' 1 N sodium thiosulphate solution consumed 
in titration, and 

D = relative density of phenol sulphonic acid. 

A-5. DETERMINATION OF SULPHUR DIOXIDE IN PHENOL 
SULPHONIC ACID 

A-5.1 Apparatus — The apparatus used for the generation of hydrogen 
sulphide ( HsS ) consists of a 500-ml Erlenmeyer flask ( generating flask ), 
a thistle tube that extends to the bottom of the flask, and a delivery tube 
that extends from the top of the generating flask to the bottom of 400 ml 
tall form beaker containing the absorbing solution. Sulphur-free rubber 
stopper shall be used for all connections. 

A-5.2 Reagents 

A-5.2.1 Cadmium Chloride Solution — Dissolve 10 g of cadmium chloride 
( CdCla ) in 200 ml of distilled water. Add 300 ml of ammonium 
hydroxide (NH4OH). 

A-5.2.2 Potassium Iodide- hdate Solution ( KI-KIO3 ) — Dissolve 0'356 7 g 
of potassium iodate ( KlOa ) in 500 ml of distilled water, add a pellet 
of sodium hydroxide (NaOH) and 15 g of potassium iodide (KI). 
Standardize this solution against a steel sample whose sulphur content is 
known. Place 5 g of steel in the generating flask. Use a smaller size 
sample if the sulphur content is over 0*04 percent. Add 75 ml of 1 : 1 
hydrochloric acid through the thistle tube. ( Do not add zinc ). 

A-5.2.3 Starch — Transfer 5 g of starch to a 600-ml beaker and make a 
thick slurry with cold distilled water. Pour rapidly 500 ml of boiling 
distilled water over the slurry. Cool to room temperature. 

A-5.2.4 Metallic Zi^nc — 99'5 percent content. 

10 
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A-5.3 Procedure — Add 10 ml of alkaline cadmium chloride solution to 
the absorption beaker and dilute to 100 ml with distilled water. 
Transfer 5'0 g metallic zinc to the generating flask. Insert the generating 
flask stopper containing the thistle tube and delivery tube. Add 50 ml of 
the sample to the generating flask through the thistle tube, followed by 
75 ml of 1 : 1 hydrochloric acid. Heat the flask sufHciently to cause a 
rapid evolution of hydrogen. When the zinc has been nearly all 
dissolved, boil the solution until steam just begins to condense in the 
delivery tube. Do not allow any of the condensate to pass into the 
absorbing solution. Disconnect the delivery tube, make the absorbing 
solution and with 50 ml of 1 : 1 HCl, add 5 ml of starch solution and 
titrate at once with standard potassium iodide-iodate solution. A blank 
determination shall be run on the reagents. 

A-5.4 Calcnlation 

Factor (/) = y-^^ 

r. , , J. -_, / c^ /,• ^ Fx/X 1-998 X 1000 
Sulphur dioxide ( as SOa g/htre ) = ^ ^ 

where 

m = mass in g of the steel sample, 
p = percentage of sulphur, 
V = volume in ml of { KI-KIO3), and 
Vi = volume in ml of the sample taken for the test. 

Sulphur dioxide ( as SO J, y r yggo ^ 1 qoO 

percent by mass = 5 ^ -> ^ ^ -;^" ^ ^ """ X 0-075 

Ki 

A-6. DETERMINATION OF IRON IN PHENOL SULPHONIC 
ACID 

A-6.1 Apparatus — Spectrophotometer. 
A-6.2 Reagents 

A-6.2.1 Buffer Solution — Dilute 114 ml of glacial acetic acid to 
1 000 ml with distilled water. Dissolve 80 g of sodium hydroxide in 
200 ml of water, cool to room temperature and dilute to 1 000 ml. Add 
the sodium hydroxide solution to the acetic acid solution slowly. Mix 
thoroughly and allow to stand overnight. Filter through a Whatman 
filter Paper No. 42 or its equivalent before using. The pH shall be 6 
to 6-5. 

11 
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A-6.2.2 2, 2'-Bipj>ridyl Solution — Dissolve 63 mg of the reagent in 
one ml of 3 percent hydrochloric acid and dilute to 100 ml with distilled 
water. 

A-6.2.3 Hydroxylamine Hydrochloride — Dissolve 10 g of the reagent in 
100 ml of distilled water. 

A-6.3 Procedure — Weigh accurately a 10 g sample of the phenol 
sulphonic acid and transfer it to a 250-ml beaker. Dilute the sample to 
approximately 100 ml. Neutralize with ammonium hydroxide, and add 
10 ml in excess. Heat to boiling and saturate the solution with hydrogen 
sulphide. Allow the precipitate to settle and then filter through Whatman 
filter paper No, 42 or its equivalent. Wash with a one percent 
ammonium hydroxide solution which has been saturated with hydrogen 
sulphide ( HjS ). Transfer the filter paper containing the precipitate to the 
beaker from which it was precipitated. Add 3 ml of concentrated 
sulphuric acid ( H2SO4 ), 20 ml of concentrated nitric acid ( HNO3 ) and 
heat to decompose the filter paper. After destruction of the filter paper, 
evaporate to fumes of SO^. Add 5 ml of distilled water and evaporate to 
fumes. Add a second 5 ml portion of water and again evaporate to 
fumes to juake sure that all the HNO3 has been removed. Next add 
10 ml ©f water, one ml of hydroxylamine hydrochloride, and heat to 
boiling, then cool and transfer the solution to a 50-ml volumetric flask 
and dilute to volume. Transfer a 10 ml aliquot to a 50-ml volumetric 
flask, add one ml of hydroxylamine hydrochloride, 30 ml of buffer solution 
and 3 ml of 2, 2'-bipyridyl. Dilute to volume, mix and measure the 
absorbance at 550 nm after 30 minutes. Compare with a previously 
prepared standard curve as given in A-6.3.1. 

A-6.3.1 2, 2'-Bipyridyl Method 

A-6.3.1.0 General — Ferrous iron gives with 2, 2'-bipyridyl red 
coloured complex having maximum absorption at 550 nm. The 
molecular absorption coefficient of the complex is 8 000. The iron is 
first reduced into ferrous state for complex formation. 

A-6.3.1. 1 Reagents 

A-6.3.1. 1.1 Standard iron solution — Dissolve 7'02 g of ammonium 
ferrous sulphate (NH4)2 (S04FeS04-6H20) in water containing 10 ml of 
concentrated sulphuric acid and dilute with water to I 000 ml. One 
millilitre of this solution contains TO mg of iron (as Fe). It may be 
diluted suitably to contain 10, 25 or 100 jxg of iron per millilitre. 

A-6.3.1.1.2 2, 2'-Bipyridyl solution — 01 percent solution in water. 

A-6.3.1.1.3 Hydrazine hydrechloride solution — 10 percent solution in 
water. 

12 
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A-6.3.1.1i4 Ammonium acetate — Acetic acid buflPer solution (/>H 5). 
Prepare by mixing 300 ml of 0-2 N acetic acid and 700 ml of 0-2 M 
sodium acetate. 

A-6.3.1.1.5 Dilute hydrochloric acid — approximately 0' 1 N solution. 

A-6.3.1.2 Procedure — To several aliquots of the standard iron 
solution containing known amounts of iron, add 5 ml of hydrazine 
hydrochloride solution, 10 ml of 2, 2'-bipyridyl solution and 10 ml of 
buffer solution. Bring pH to 5 and make up to 50 ml. After 30 minutes, 
determine the absorbance against a reagent blank at 550 nm using a 1-cm 
cell. Plot absorbance against concentration of iron (in jAg/ml). 

Take an aliquot of clear solution of the material, prepared as 
prescribed in the relevant material specification, containing O'Ol to 
02 mg of iron. Determine the absorbance of the test solution by treating 
an aliquot of the sample solution in the same manner described above 
against a reagent blank using a I-cm cell. Read the concentration of 
iron (in (Ag/ml) from the calibration curve and calculate the total amount 
of iron present. 

Note — If smaller quantities of iron are involved, the calibration curve may be 
drawn using aliquots of more dilute solution of iron (2"5 (Xg/ml) and a 4-cm cell for 
measurement of absorbance. 

A-6.4 Calculation 

/ T- \ , m X 05 
Iron (as Fe), percent by mass = 

where 

m = mg of Fe taken from calibration curve, and 
ffJi = mass in g of the material taken for test. 

A-7. DETERMINATION OF THE FREEZING POINT OF 
PHENOL SULPHONIC ACID 

A-7.1 Apparatus 

A-7.2 Freezing Point Apparatus — consisting of freezing tube, cooling 
bath and stirrer. 

A-7.3 Thermometer — Mercury filled with a range of —20 to 100°C, 
subdivisions of 05 or smaller. 

A-7.4 Procedure — Place about 50 ml of phenol sulphonic acid in the 
freezing tube of the freezing point apparatus, and immerse in a jcooling 

13 
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bath of crushed ice and sodium chloride (NaCl). Begin stirring and 
stir ^t a rate of one stroke per second. While stirring, observe and record 
the temperature at regular time intervals. As the expected freezing 
point is approached, the time intervals should be short, about 15 seconds 
if possible. At the freezing point, crystallization will occur after which 
the sample solidifies. Plot the temperature in a degrees Celsius versus the 
time in minutes. Where the curve shows a definite plateau during 
freezing, the freezing point is taken as the intersection of the projections 
of the cooling curve and the freezing curve. If the solution undercools, 
the freezing point is the maximum temperature reached immediately- 
after undercooling. The amount of undercooling shall be held to a 
minimum. If the undercooling exceeds 0'5°C, the test should be 
repeated. 



APPENDIX B 

( Clause 4.1 ) 

SAMPLING OF PHENOL SULPHONIC ACID AND 
CONFORMITY OF CRITERIA 

B-1. GENERAL REQ,UIREMENTS OF SAMPLING 

B-1.0 In drawing, preparing and storing test samples, the following 
precautions and directions shall be observed. 

B-1.1 The sampling instrument shall be clean and dry when used. 

B-1.2 Precautions shall be taken to protect the samples, the material 
being sampled, the sampling instrument and the containers for samples 
from adventitious contamination. 

B-1. 3 To draw a representative sample, the contents of each container 
selected for sampling shall be mixed thoroughly, shaking or stirring by 
suitable means and with necessary caution. 

B-1.4 The samples shall be placed in suitable clean, dry and air-tight 
glass containers. 

B-1.5 Each sample container shall be sealed air-tight after filling and 
shall be marked with full details of sampling, the date of sampling and 
the year of manufacture of the material. 

B-2. SAMPLING PROCEDURE AND SCALE 

B-2.1 Sampling Tube — The sampling tube shall be made of glass and 
shall be 20 to 40 mm in diameter and 350 to 750 mm in length {see Fig. 2). 

14 
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The upper and lower ends are conical and reach 6 to 12 mm diameter at 
the narrow ends. Handling is facilitated by two rings at the upper end. 
For drawing sample, the apparatus is ^rst closed at the top with the 
thumb or a stopper and lowered till a desired depth is reached. It is 
then opened for a short time to admit the material and finally closed and 
withdrawn. 



-H H^ 5 TO -to <P 

~f\ 



^- ^ 



AOO TO 800 



20 TO ^0 <P 



\J 



— *l i— 5 TO 10 <?> 
All dimensions in millimetres. 
Fig. 2 Open Type Sampling Tube for Homogeneous Liquids 



B-2.1.1 For small containers, the size of the sampling tube may be 
altered suitably. 
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B-3. SCALE OF SAMPLING 

B-3.1 Lot — All the car buoys in a single consignment of the material 
drawn from a single batch of manufacture shall constitute a lot. If a %. 

consignment is declared to consist of different batches of manufacture, 
the batches shall be marked separately and the groups of carbuoys in 
each batch shall constitute separate lots. 

B-3.1. 1 For ascertaining the conformity of the material in the lot to the 
requirements of the specification, samples shall be tested from each lot 
separately. 

B-3.2 The number of carbuoys to be selected from a lot shall depend on 
the size of the lot. Unless otherwise agreed to between the buyer and 
manufacturer the number of carbuoys to be selected from a lot shall be 
in accordance with Table 2. 



TABLE 2 NUMBER OF CARBUOYS TO BE SELECTED 



No. or CABBtTOYS 


No. 


OF CABBTJOyS 


IN THE 


Lot 


TO BE SBLBCTED 


(1) 






(2) 


Up to 


50 




3 


51 to 


150 




4 


151 to 


300 




5 


301 and above 




7 



B-3.2.1 The sample carbuoys shall be selected at random from the lot. 
In order to ensure the randomness of selection, procedure given in 
IS : 4905-1968* may be followed. 

B-3.3 Number of Tests 

B-3.3.1 The test for relative density, phenol sulphonic acid, free phenol, 
free sulphonic acid and sulphur dioxide shall be conducted on individual 
samples, iron and freezing point shall be conducted on composite sample. 

B-3.4 Criteria for Conformity 

B-3.4.1 For all those characteristics for which individual tests have 
been conducted, average {X) and range (/?) shall be calculated, range 



•Method for random sampling. 
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IS : 11484 - 1985 

being the difference between the maximum and minimum of the test 
results, and 

_ Sum of the test results 
° ~ Number of tests 

B-3.4.2 The lot shall be declared as conforming to the specification if 
the following conditions are satisfied: 

a) If the value of the expression X + 0'6 R ^ maximum value 
specified in Table 1; 

b) If the value of the expression X — 0'6 R ^ minimum value 
specified in Table 1; and 

c) For composite sample, the test results shall meet the relevant 
requirements given in Table 1 . 

Note — When the sample size is ten, it shall be divided into two sub-groups 
of five test results each taking them consecutively in the same order as obtained. 
The range of each sub-group shall be calculated and mean range R shall be calculated 
by dividing the sum of the ranges by tvi'o. The expression (X + 0"6 R) oi 
(X — O-6'R) shall be calculated. 
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INTERNATIONAL SYSTEM OF UNITS ( SI UNITS ) 



Base Units 








Quantity 


Unit 


Symbol 




Length 


metre 


m 




Mass 


kilogram 


kg 




Time 


second 


s 




Electric current 


ampere 


A 




Thermodynamic 


kelvin 


K 




temperature 








Luminous intensity 


candela 


cd 




Amount of substance 


mole 


mol 




Supplementary Units 








Quantity 


Unit 


Symbol 




Plane angle 


radian 


rad 




Solid angle 


steradian 


sr 




Derived Units 








Quantity 


Unit 


Symbol 


DariNiTioN 


Force 


newton 


N 


1 N - 1 kg.m/s" 


Energy 


joule 


J 


1 J - 1 N.m 


Power 


watt 


W 


IW - IJ/s 


Flux 


weber 


Wb 


1 Wb- 1 V.s 


Flux density 


tesla 


T 


IT - 1 Wb/m» 


Frequency 


hertz 


Hz 


1 Hi - 1 c/s (s-«) 


Electric conductance 


Siemens 


S 


IS =1 A/V 


Electromotive force 


volt 


V 


1 V - 1 W/A 


Pressure, stress 


pascal 


Pa 


1 Pa = 1 N/m» 



